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COMMON MODE TRANSIENT IMMUNITY SUMMARY 
CIRCUIT FOR OPTO - ISOLATOR 

EMULATION Disclosed embodiments implement an ON / OFF Keying 
( OOK ) transmitter based on capacitive isolation . In at least 

CLAIM OF PRIORITY AND RELATED PATENT one embodiment , the disclosed capacitive isolation package 
APPLICATIONS can be used as drop - in replacement for a conventional 

opto - isolator in which the data signal provides the power 
This nonprovisional application claims priority based used by the transmitter . Using the disclosed capacitive 

upon the following prior United States provisional patent isolation package , little or no change to the rest of the system 
application ( s ) : ( i ) “ Common Mode Transient Immunity 10 is necessary . In order to prevent CMTI events from causing 
Improvement Circuit for Opto - Emulators , " Application No. false turn - on of the transmitter , a novel CMTI circuit is 
62 / 277,335 , filed Jan. 11 , 2016 ; and ( ii ) “ Common Mode disclosed that drains the charge on the transmitter side of the 
Transient Immunity Improvement Circuit for Opto - Emula capacitors responsive to the input signal being low . 
tors , ” Application No. 62 / 277,354 , filed Jan. 11 , 2016 , both In one aspect , an embodiment of an isolator chip is 
filed in the name ( s ) of Sudhir Komarla Adinarayana , 15 disclosed . The isolator chip includes a transmitter circuit 
Sreenivasa Mallia S [ sic ] and Sreeram Nasum Subraman coupled to provide differential output signals to respective 
yam [ sic ] ; which are hereby incorporated by reference in first terminals of a first and a second capacitor , the trans 
their entirety . mitter circuit comprising : a voltage - clamping circuit 

coupled to receive an input signal and to provide a clamped 
FIELD OF THE DISCLOSURE 20 signal , an oscillator coupled to receive the clamped signal 

and to provide the differential output signals , and a common 
Disclosed embodiments relate generally to the field of mode transient immunity ( CMTI ) circuit that couples the 

communications across an isolation device . More particu respective first terminals of the first and second capacitors to 
larly , and not by way of any limitation , the present disclosure a lower rail responsive to the clamped signal being low ; and 
is directed to a circuit for common mode transient immunity 25 a receiver circuit coupled to receive the differential signals 
for opto - isolator emulation . from respective second terminals of the first and second 

capacitors . 
BACKGROUND In another aspect , an embodiment of an ON - OFF Keying 

( OOK ) transmitter is disclosed . The OOK transmitter 
Isolators are the interface circuits that provide galvanic 30 includes an oscillator coupled to provide a first signal to a 

isolation between two communicating blocks . Isolators are first terminal of a first capacitor and to provide a second 
required to eliminate avoidable ground loops , and also to signal to a first terminal of a second capacitor , the first and 
protect high voltage sensitive circuits . These circuits ensure the second signals forming a differential pair ; a voltage 
electric insulation and signal isolation between the circuits , clamping circuit coupled to receive an input signal and to 
i.e. it does not allow electrons to flow from one circuit to the 35 provide a clamped signal to the oscillator ; and a common 
other , while at the same time ensuring reliable data trans mode transient immunity ( CMTI ) circuit coupled to conduct 
mission between the two circuits , isolating the signal from a voltage on the first terminal of the first capacitor to a lower 
common mode noise and fast transients . In applications rail and to conduct a voltage on the second terminal of the 
where common mode noise can be expected and human second capacitor to the lower rail when the clamped signal 
interactions are inevitable ( e.g. , cardiograph ) , then the iso- 40 is low . 
lator acts as an interface , ensuring safety and reliability . In In yet another aspect , an embodiment of a common mode 
several industrial applications which are susceptible to elec transient immunity ( CMTI ) circuit for an ON - OFF keying 
trical surges , fast transients and high noise floors , isolators transmitter is disclosed . The CMTI circuit includes first , 
are used for safety and reliability . second , third and fourth PMOS transistors each having a 
An isolation barrier can be considered the core of an 45 gate coupled to an input signal provided to an oscillator , the 

isolator . Depending on the medium used as isolation barrier first and second PMOS transistors each having a source 
and the physical quality used to transfer data across the coupled to a first output signal of the oscillator , the third and 
barrier , isolators are classified as opto - isolators , capacitive fourth PMOS transistors each having a source coupled to a 
isolators and inductive isolators . Conventionally , opto - iso second output signal of the oscillator , the first and second 
lators have been deployed because of low cost , ease of 50 output signals being differential signals , the second and third 
fabrication , and lack of both radiative emissions and sus PMOS transistor each having a drain coupled to a lower rail ; 
ceptibility to radiative emissions . However , opto - isolators and first , second , third and fourth NMOS transistors , the first 
suffer from limitations such as low speed of operation ( i.e. , and fourth NMOS transistors each having a drain coupled to 
50 Mbps ) , temperature instability , degradation of LED per the input signal and a source coupled to the lower rail , the 
formance over time , and the difficulty fabricating multichan- 55 second NMOS transistor having a drain coupled to a drain 
nel devices because of cross talk issues . Common Mode of the first PMOS transistor , the third NMOS transistor 
Transient Immunity ( CMTI ) represents a rate of change of having a drain coupled to a drain of the fourth PMOS 
common mode voltage that can be tolerated , as it does not transistor , the first and second NMOS transistors having 
affect the output of the device . CMTI of opto - isolators is respective gates coupled together and to the drain of the 
lower than desired , e.g. , less than 35 KV / us . 60 second NMOS transistor , the third and fourth NMOS tran 

With recent developments in CMOS technology , CMOS sistors having respective gates coupled together and to the 
digital isolators are competing with opto - isolators with drain of the third NMOS transistor . 
respect to speed and reliability . However , numerous systems 
currently use opto - isolators . Rather than requiring replace BRIEF DESCRIPTION OF THE DRAWINGS 
ment systems designed around newer CMOS digital isola- 65 
tors , digital isolators that can be utilized in place of existing Embodiments of the present disclosure are illustrated by 
opto - isolators are desirable . way of example , and not by way of limitation , in the figures 
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of the accompanying drawings in which like references whether the user is authorized or not . Based on the decision , 
indicate similar elements . It should be noted that different which is sent across isolator 406 , electronic lock control 408 
references to " an " or " one " embodiment in this disclosure opens a door . Notably in this system , sensor 402 and signal 
are not necessarily to the same embodiment , and such conditioning and decision making block 404 are working at 
references may mean at least one . Further , when a particular 5 low voltage , e.g. using a battery , and electronic lock control 
feature , structure , or characteristic is described in connection 408 is working from high voltage , e.g. the mains power 
with an embodiment , it is submitted that it is within the supply . In this system , if a direct connection existed between 
knowledge of one skilled in the art to effect such feature , block 404 and lock control 408 , any high voltage transients 
structure , or characteristic in connection with other embodi in the power supply could damage the low voltage circuits 
ments whether or not explicitly described . 10 or can cause harm to a user of the system . Isolator 406 is 
The accompanying drawings are incorporated into and used as level shifter between the two voltage levels and also 

form a part of the specification to illustrate one or more for safety purposes . Any common mode noise is dropped 
exemplary embodiments of the present disclosure . Various across the isolator , which prevents damage to high - voltage 
advantages and features of the disclosure will be understood sensitive circuits . It will be understood that there are many 
from the following Detailed Description taken in connection 15 other application in which an isolator is used and multiple 
with the appended claims and with reference to the attached reasons for this usage . 
drawing figures in which : As noted earlier , isolators can be broadly classified as 
FIG . 1 depicts an example of an isolator chip according to opto - isolators , capacitive isolators and inductive isolators . 

an embodiment of the disclosure ; These three major types of isolators are shown in FIGS . 
FIGS . 2A - C depict respectively the input current , bias 20 5A - C . FIG . 5A illustrates opto - isolator 500A . On the trans 

voltage and output voltage on one of the differential signals mitter side of opto - isolator 500A are LED driver 502 and 
of FIG . 1 according to an embodiment of the disclosure ; LED 506 , while the receiver side includes output stage 504 
FIG . 3 depicts a CMTI e ent that occurs when the data and photo - diode 508. The barrier in this implementation is 

signal is low and the corresponding output signal according the interspace between the transmitter and receiver , with 
to an embodiment of the disclosure ; 25 light waves used to transfer data across the barrier . 
FIG . 4 illustrates a system that can utilize an embodiment In FIG . 5B , the transmitter side of capacitive isolator 

of the disclosed isolator chip ; 500B includes modulator and driver 512 and the receiver 
FIG . 5A depicts a block diagram of an opto - isolator ; side includes demodulator and driver 514. The space 
FIG . 5B depicts a block diagram of a capacitive isolator ; between the plates of capacitors C and C2 forms the 
FIG . 5C depicts a block diagram of an inductive isolator ; 30 isolation barrier in this capacitive isolator and change in the 

and electric field is used to transfer data across the isolation 
FIGS . 6A - B depict a system containing a capacitive barrier . In FIG . 5C , inductive isolator 500C includes modu 

isolator and a graph of a common mode transient and are lator and driver 522 on the transmitter side and demodulator 
used to explain how such a transient can affect operation of and driver 524 on the receiver side . The space between the 
the transmitter . 35 primary and secondary windings of transformer 526 acts as 

the isolation barrier and change in the magnetic field is used 
DETAILED DESCRIPTION OF THE DRAWINGS to transfer data across the barrier . 

In opto - isolators , ON - OFF Keying is implemented by the 
Specific embodiments of the invention will now be LED which acts as a transmitter . An opto - isolator inherently 

described in detail with reference to the accompanying 40 derives its power from the input data signal , i.e. , the current 
figures . In the following detailed description of embodi is switched ON and OFF to provide the signal . Accordingly , 
ments of the invention , numerous specific details are set unlike other digital isolators , opto - isolators do not need an 
forth in order to provide a more thorough understanding of external power supply . The presently disclosed transmitter 
the invention . However , it will be apparent to one of has been modelled to replace an LED - based isolator and 
ordinary skill in the art that the invention may be practiced 45 thus has been designed to utilize the input current to power 
without these specific details . It should be noted that differ transmitter circuitry . One of the issues that must be dealt 
ent references to " an " or " one ” embodiment in this disclo with in isolators is common mode transients , which will be 
sure are not necessarily to the same embodiment , and such discussed with regard to FIGS . 6A and 6B . 
references may mean at least one . Further , when a particular FIG . 6A illustrates capacitive isolator 600 , which includes 
feature , structure , or characteristic is described in connection 50 transmitter 602 , isolation capacitors C1 , C2 , and receiver 604 
with an embodiment , it is submitted that it is within the and which may be implemented on a single chip . It is known 
knowledge of one skilled in the art to effect such feature , that parasitic capacitance exists between local ground and 
structure , or characteristic in connection with other embodi connections that couple the transmitter to the capacitor . In 
ments whether or not explicitly described . In other instances , ON - OFF keying , when a data signal is low , the transmitter 
well - known features have not been described in detail to 55 should be OFF . However , if a common mode transient 
avoid unnecessarily complicating the description . As used occurs , as modelled in FIG . 6B , the voltage on the ground 
herein , the term “ couple ” or “ couples ” is intended to mean connection or lower rail rises to a given value V remains 
either an indirect or direct electrical connection unless relatively stable for some duration , and then drops back to 
qualified as in " communicably coupled ” which may include zero . During a positive edge of V isolation capacitors 
wireless connections . Thus , if a first device couples to a 60 C1 , C2 become charged to common mode voltage V due 
second device , that connection may be through a direct to the parasitic capacitance with local ground . During the 
electrical connection , or through an indirect electrical con falling edge of VGND , the isolation capacitors discharge from 
nection via other devices and connections . V by pumping current Icy towards transmitter 602. As 

Turning first to FIG . 4 , a block diagram of a system 400 will be shown in greater detail below , current Icm can turn 
that uses an isolator is shown . In this figure , sensor 402 takes 65 ON transmitter 602 , such that receiver 604 detects the 
in bio - metric information , which is processed by signal presence of data when no data is intended . In terms of 
conditioning and decision making block 404 to determine opto - isolators this is called false turn ON , where because of 

?? ? 

GND , 

?? 

CM 
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extra current pumped in even when data input is low , the tance is formed between local ground and the connectors 
LED turns ON . Such a system can have false turn ON for that couple Vout and VOUTB to capacitors C1 , C2 . As noted 
CMTI values less than 20 KV / us . earlier , a rise in common mode noise or ground noise causes 
FIG . 1 illustrates isolator chip 100 that uses capacitive current Icm to be pulled from the circuit during the positive 

isolation and has a CMTI circuit 108 that provides improved 5 edge of the transient on Vond and for this same current ICM 
response to common mode transients according to an to be provided towards transmitter 110 on the falling edge . embodiment of the disclosure . As seen in this figure , isolator Inverters 112 , 114 , like the other circuit blocks of transmitter chip 100 includes transmitter 110 and receiver 106 , which 110 , receive Voils as a power supply ( not specifically are separated by capacitors C , and Cz . Receiver 106 is shown ) . Given the normally ON state of a PMOS transistor shown as a single block , as the exact configuration of the 10 ( not specifically shown ) in each of inverters 112 , 114 , receiver is not a part of this disclosure . Transmitter 110 
includes voltage clamp circuit VCLAMP 102 , which is current Icy is conducted onto bias signal 116 during a falling 
coupled to receive an input current Ip in which a two - stage edge of a CMTI event even when input current Ip is zero . 
voltage is used to drive ON - OFF Keying . Voltage clamp Because of this current , oscillator 104 can turn ON and 
circuit 102 is coupled to provide bias signal VBAS 116 to 15 begin oscillating , causing receiver 106 to falsely detect the 
oscillator 104 , which supplies differential output signals presence of data . Prior to the addition of CMTI circuit 108 , 
VOUT 118 , VOUTB 120 to inverters 112 , 114 and then to isolator chip 100 had false turn ON for CMTI values less 
capacitors C1 , C2 . CMTI circuit 108 , which includes four than 20 KV / us . 
p - type metal - oxide - semiconductor ( PMOS ) transistors M23 , CMTI circuit 108 provides an alternate path for Icm , thus 
M24 , M27 , M28 and four n - type metal - oxide - semiconductor 20 preventing this current from flowing to bias signal 116 and 
( NMOS ) transistors M2 , M26 , M2 , M30 , is coupled to bias through oscillator 104. The availability of this alternate path 
signal 116 , output signal 118 and output signal 120 , as well for CMTI events while a data signal is low prevents a false 
as to the local ground . As previously mentioned , in at least turn ON of the output signal while ensuring that the path 
one embodiment , isolator chip 100 has been designed to remains idle during normal operation . In one embodiment , 
replace existing LED opto - isolators , although it will be 25 CMTI circuit 108 includes four PMOS transistors M23 , M24 , 
understood that the disclosed CMTI circuit can also be used M27 , M2 , and four NMOS transistors M25 , M26 , M29 , M30 , in other situations requiring protection from common mode as seen in FIG . 1. The gate of each of PMOS transistors M23 , transients . All of the components in isolator chip 100 may , M24 , M27 , M23 is coupled to bias signal 116 and the source in some examples , be implemented in a common package . of each PMOS transistor is coupled to one of output signals 

In one embodiment , transmitter 110 detects the presence 30 118 , 120 , i.e. , the source of each of PMOS transistors M23 , of a data signal on receipt of input current If that is in the M24 is coupled to output signal 120 and the source of each range of 3-8 mA and transmits a change in the electric field of PMOS transistors M27 , M2 , is coupled to output signal across the capacitors C1 , C2 when data is present . Voltage 118. The drains of PMOS transistors M23 , M27 are coupled clamp circuit 102 uses input current IF to generate voltage 
V on bias signal 116 , which powers all other circuit 35 to the lower rail , while the drains of PMOS transistors M24 , 
blocks within transmitter 110. In one embodiment , bias M28 are coupled respectively to the drains of NMOS tran 
signal 116 is a scaled version of a bandgap voltage , i.e. , the sistors M25 , M29 . The gate of NMOS transistor M25 is 
clamped voltage , VBias , is substantially temperature inde coupled to the gate of NMOS transistor M26 and is also 
pendent and provides a fixed voltage regardless of power coupled to a point between the drains of PMOS transistor 
supply variations , temperature changes and loading . Voltage 40 M24 and NMOS transistor M25 . Similarly , the gate of NMOS 
clamp circuit 102 also ensures the unidirectional operation transistor M2 , is coupled to the gate of NMOS transistor M30 
of the transmitter . In one embodiment , a discharge circuit and is also coupled to a point between the drains of PMOS 
( not specifically shown ) ensures that V Bias is discharged to transistor M28 and NMOS transistor M29 . The drain of each 
ground on a falling edge of this signal , ensuring that initial of NMOS transistors M26 , M30 is coupled to bias signal 116 , 
conditions in the circuit are preserved over time . 45 while the source of each of NMOS transistors M25 , M26 , 

In at least one embodiment , differential oscillator 104 is M29 , M30 is coupled to the lower rail . 
a source coupled relaxation oscillator that has a rail - to - rail During a CMTI event , voltage V on output signal 118 
swing and good common mode rejection . Oscillator 104 and voltage VOUTB on output signal 120 increases . As this 
implements ON - OFF Keying and in one embodiment uses voltage increases above a threshold voltage V , transistors 
Spread Spectrum Modulation ( SSM ) to restrict radiative 50 M23 , M24 , M27 , M2 , turn ON as their gate voltage is 
emissions within permissible limits and thereby meet regu connected to bias signal 116 , whose voltage VBIAS 
latory standards . Further gain and rail - to - rail operation of volts . On output signals 118 , 120 , the current divides , with 
oscillator 104 is achieved using self - biased ( not specifically some current flowing to bias signal 116 , but the remaining 
shown ) in oscillator 104. FIGS . 2A - C illustrate the signals current flowing to the lower rail through CMTI circuit 108 . 
provided during the operation of one embodiment of trans- 55 The current flowing to bias signal 116 is again divided 
mitter 110. FIG . 2A illustrates current on input signal If over between different circuits ( i.e. , VCLAMP 102 and oscillator 
time . As seen in this figure current Ip is providing a series of 104 ) and is not high enough to trigger oscillation of oscil 
ones and zeros , represented in this example by a current of lator 104. M26 and M30 of CMTI circuit 108 ensure that 
about 4 mA and 0 mA respectively . FIG . 2B illustrates the current flowing into the transmitter is negligible and VB 
resulting voltages provided on VBias , which rises over a 60 voltage remains almost at ground level . Thus CMTI circuit 
short period of time to about 1.8 volts , then falls to zero over 108 provides an alternate path for CMTI current and pre 
a short period when If ceases . FIG . 2C illustrates the voltage vents false turn ON . In one embodiment containing CMTI 
provided on output signal V 118 . circuit 108 , transmitter 110 provides a minimum CMTI of 

In the absence of CMTI circuit 108 , common mode 100 KV / us without false turn ON . FIG . 3 illustrates an 
transients can cause erroneous data to be transmitted from 65 experiment performed to test the disclosed CMTI circuit . In 
transmitter 110 to receiver 106 as follows . As previously this example , a CMTI event 302 of less than or equal to 100 
mentioned with regard to opto - isolators , a parasitic capaci KV / us is shown , this CMTI event ends while the data signal 
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is low . While the resulting output signal 304 does not remain oscillator 104 and / or to the power input of one or more 
perfectly flat , the voltage fluctuation is not enough to change additional components in the transmitter . 
the state . Although various embodiments have been shown and 

In some examples , this disclosure describes techniques described in detail , the claims are not limited to any par 
and circuitry for detecting a CMTI event , and selectively 5 ticular embodiment or example . None of the above Detailed 
enabling a first discharge path ( or current path ) coupled Description should be read as implying that any particular 
between one or more output signal nodes ( 118 , 120 ) of an component , element , step , act , or function is essential such 
isolator chip ( 100 ) and a low voltage rail ( or ground node ) that it must be included in the scope of the claims . Reference 
in response to detecting the CMTI event . Example current / to an element in the singular is not intended to mean “ one 
discharge paths that may be enabled include a current path 10 and only one ” unless explicitly so stated , but rather “ one or 

more . " All structural and functional equivalents to the ele formed by transistor M23 , a current path formed by transistor ments of the above - described embodiments that are known M27 , a current path formed by transistors M24 , M25 , to those of ordinary skill in the art are expressly incorporated current path formed by transistors M23 , M29 . The techniques herein by reference and are intended to be encompassed by may selectively disable the discharge / current path in 15 the present claims . Accordingly , those skilled in the art will 
response to detecting that the CMTI event has ceased and / or recognize that the exemplary embodiments described herein in response to discharging the output voltage nodes to within can be practiced with various modifications and alterations 
a threshold voltage of the bias voltage . within the spirit and scope of the claims appended below . 

To detect the CMTI event , the isolator chip 100 may What is claimed is : 
include one or more circuits that detect whether one or both 20 1. An isolator chip comprising : 
of the output voltages ( 118 , 120 ) of the isolator chip 100 is a first compacitor ; 
greater than the bias voltage ( 116 ) by at least a threshold a second compacitor ; 
amount . The circuit may include one or more PMOS tran a transmitter circuit configured to provide differential 
sistors each of which may have a first current conduction output signals to respective first terminals of the first 
terminal ( e.g. , source terminal ) coupled to one of the output 25 and the second capacitor , the transmitter circuit com 
voltage nodes , a control terminal ( e.g. , gate terminal ) prising : 
coupled to a bias voltage node , and a second current a voltage - clamping circuit configured to receive an input 
conduction terminal ( e.g. , drain terminal ) coupled to a either signal and to provide a clamped signal ; 
a ground node or a current path that is coupled to a ground an oscillator directly coupled to the clamped signal and to 
node . Example circuits for detecting the CMTI event and / or 30 provide the differential output signals , and 
for detecting whether the output voltage is greater than the a common mode transient immunity ( CMTI ) circuit that 
bias voltage by a threshold amount include each of transis couples the respective first terminals of the first and 
tors M23 , M24 , M27 , M28 . The detection circuits may also second capacitors to a first voltage when the clamped 
detect when one or both of the output voltages are within a signal is low ; and 
threshold voltage of the bias voltage , and selectively disable 35 a receiver circuit configured to receive the differential 
the discharge path in response to the detection . signals from respective second terminals of the first and 

In some examples , in response to enabling the first second capacitors . 
discharge path between the output nodes and the ground 2. The isolator chip as recited in claim 1 wherein the 
terminal and / or in response to detecting the CMTI event , the CMTI circuit comprises first and second PMOS transistors , 
isolator chip 100 may selectively enable a second discharge 40 the first PMOS transistor having a gate coupled to receive 
path ( or current path ) coupled between the bias voltage node the clamped signal , a source coupled between the oscillator 
and a low voltage rail ( or ground node ) . Examples of the and the first capacitor , and a drain coupled to the lower rail , 
second discharge path or current path may include transis the second PMOS transistor having a gate coupled to receive 
tors M26 and M30 . The isolator chip 100 may disable the the clamped signal , a source coupled between the oscillator 
second discharge path in response to detecting that the 45 and the second capacitor , and a drain coupled to the first 
CMTI event has ceased and / or in response to disabling the voltage . 
first discharge path . 3. The isolator chip as recited in claim 2 wherein the 

The isolator chip 100 may include current path control CMTI circuit further comprises third and fourth PMOS 
circuitry that causes the second discharge path to be enabled transistors , the third PMOS transistor having a gate coupled 
or disabled based on whether the first discharge path is 50 to receive the clamped signal , a source coupled to a point 
enabled or disabled . The control circuitry may include between the output signal and the source of the first PMOS 
transistors M24 , M25 , M28 , M29 . In some examples , transis transistor and a drain coupled to a drain of a first NMOS 
tors M25 , M26 may form a current mirror with an input transistor , the fourth PMOS transistor having a gate coupled 
current terminal coupled to output voltage node 120 ( via to receive the clamped signal , a source coupled to a point 
transistor M24 ) and an output current terminal coupled to the 55 between the output signal and the source of the second 
bias voltage node . Similarly , transistors M29 , M30 may form PMOS transistor and a drain coupled to a drain of a second 
another current mirror with an input current terminal NMOS transistor . 
coupled to output voltage node 118 ( via transistor M28 ) and 4. The isolator chip as recited in claim 3 wherein the 
an output current terminal coupled to the bias voltage . CMTI circuit further comprises third and fourth NMOS 

In some examples , the bias voltage may be generated by 60 transistors , a source of each of the first , second , third and 
the isolator chip 100 based on an input current that contains fourth NMOS transistors being coupled to the first voltage , 
input data for the isolator , and the bias voltage may be used the third and fourth NMOS transistors each having a drain 
to power the oscillator and other components in the trans coupled to receive the clamped signal , the third NMOS 
mitter of the isolator . The isolator chip 100 may include a transistor having a gate coupled to the gate of the first 
power circuit ( e.g. , 102 ) that has a first current input coupled 65 NMOS transistor and further coupled between the drain of 
to a data input lead of the isolator , and an output . The output the third PMOS transistor and a drain of the first NMOS 
of the power circuit may be coupled to a power input of transistor , the fourth NMOS transistor having a gate coupled 
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to the gate of the second NMOS transistor and further 9. The OOK transmitter as recited in claim 8 wherein the 
coupled between the drain of the fourth PMOS transistor and CMTI circuit further comprises third and fourth PMOS 
a drain of the second NMOS transistor . transistors having respective gates configured to receive the 

5. The isolator chip as recited in claim 4 wherein the clamped signal , the third PMOS transistor having a source transmitter circuit derives power from the input signal . coupled between the source of the first PMOS transistor and 6. The isolator chip as recited in claim 5 wherein the 
oscillator uses spread spectrum modulation . the first terminal of the first capacitor and having a drain 

7. An ON - OFF Keying ( OOK ) transmitter comprising : coupled to a drain of a first NMOS transistor , the first NMOS 
a first capacitor ; transistor having the drain and a gate coupled together and 
a second capacitor ; having a source coupled to the first voltage , the fourth 
an oscillator configured to provide a first signal to a first PMOS transistor having a source coupled between the 

terminal of the first capacitor and configured to provide source of the second PMOS transistor and the first terminal 
a second signal to a first terminal of the second capaci of the second capacitor and having a drain coupled to a drain 
tor , the first and the second signals forming a differen of a second NMOS transistor , the second NMOS transistor 
tial pair ; a voltage - clamping circuit configured to receive an input 15 having the drain and a gate coupled together and having a source coupled to the first voltage . signal and to provide a directly coupled clamped signal 10. The OOK transmitter as recited in claim 9 wherein the 
to the oscillator ; and CMTI circuit further comprises a third and a fourth NMOS a common mode transient immunity ( CMTI ) circuit con transistor , the third NMOS transistor having a source con figured to provide a first voltage on the first terminal of the first capacitor and to provide the voltage on the 20 figured to receive the clamped signal , a drain coupled to the 
second terminal of the second capacitor when the first voltage , and a gate coupled to the gate of the first 
clamped signal is low . NMOS transistor , the fourth NMOS transistor having a 

8. The OOK transmitter as recited in claim 7 wherein the source coupled to receive the clamped signal , a drain 
CMTI circuit comprises first and second PMOS transistors coupled to the first voltage , and a gate coupled to the gate of 

25 the second NMOS transistor . each having a gate configured to receive the clamped signal 11. The OOK transmitter as recited in claim 10 wherein and a drain coupled to the first voltage , the first PMOS 
transistor having a source coupled between the oscillator and the OOK transmitter derives power from the input signal . 

12. The OOK transmitter as recited in claim 5 wherein the the first capacitor , and the second PMOS transistor having a 
source coupled between the oscillator and the second capaci oscillator uses spread spectrum modulation . 
tor . * 


